Quartz tuning fork biosensor.
The use of quartz tuning forks for biosensor applications is investigated. The basis of the sensor is to coat the tuning fork surfaces with specific biomolecules and measure subsequent mass loading from the selective binding of complementary analytes. Two experimental set-ups are evaluated, direct mechanical excitation and self-excitation. Mechanical excitation is achieved by mounting the fork on a piezoelectric plate and it is found that the change in oscillation amplitude on adsorption can be monitored to give the change in mass. However, a major drawback is that the sensitivity is determined by the Q-factor, which varies significantly between different sensors and different experimental arrangements. In self-excitation mode, tuning fork motion is activated and detected by placing the fork within a tuned circuit. Using self-excitation mode, anti-human IgG modified tuning forks can sense the binding of human IgG in the range of 5-100 microg ml(-1). The significance of this study is that quartz tuning forks are routinely made using standard microfabrication process, thus suggesting the possibility of facile microfabrication of arrays of quartz sensors.